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(57) ABSTRACT 

Adevice is provided for receiving a transmission signal and 
for transmitting an optical beam having an adjustable 
intensity, Wherein the optical beam effects the transmission 
signal. A transmitter for transmitting the beam has a con 
troller for setting the intensity. A receiver for receiving the 
transmission signal has an analyzer for outputting a thresh 
old signal if the strength of the transmission signal exceeds 
a predetermined limit value. A pick-up outputs a start signal 
for starting the transmission signal. A control unit is con 
nected to the analyzer, the pick-up and the controller. After 
reception of the start signal from the pick-up, the control unit 
sets the intensity at the controller to a value Which rises 
continuously from essentially zero until the analyzer outputs 
the threshold signal, and then leaves the controller 
unchanged until reception of a neW start signal. Amethod is 
also provided for using the device together With a measuring 
device con?gured as a transceiver, in an electrical poWer 
distribution network. 

13 Claims, 3 Drawing Sheets 
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DEVICE FOR RECEIVING A 
TRANSMISSION SIGNAL AND FOR 

TRANSMITTING AN OPTICAL BEAM AND 
METHOD OF USING THE DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of copending Interna 
tional Application No. PCT/DE98/02113, ?led Jul. 27, 1998, 
Which designated the United States. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a device for receiving a trans 
mission signal and for transmitting an optical beam having 
an adjustable intensity, Wherein the optical beam effects the 
transmission signal, including a transmitter for transmitting 
the beam having a controller for setting the intensity, and a 
receiver for receiving the transmission signal having an 
analyZer for outputting a threshold signal if the strength of 
the transmission signal exceeds a predetermined limit value. 
The invention also relates to a method of using the device. 

Such a device is knoWn and is used, for example, in a 
measuring con?guration Which carries out measurements in 
an electrical poWer distribution installation and includes a 
corresponding measuring unit that has to be operated at a 
high electrical potential. The measuring unit is supplied With 
poWer through an optical beam. The beam can be fed to the 
measuring unit for that purpose through an optical 
Waveguide. A transmission signal, Which communicates 
results of measurements of Whatever kind, is transmitted as 
an optical signal, likeWise through an optical Waveguide, 
from the measuring unit. In that case, there is no need at all 
for an electrically conductive connection betWeen a 
transmitter, Which supplies the optical beam serving to 
supply poWer, the measuring unit and a correspondingly 
con?gured receiver, Which receives the transmission signal 
and passes it on for further evaluation. An optical beam that 
is considered in that context is, in particular, a laser beam, 
emitted by a transmitter Which is set up correspondingly, for 
example as a semiconductor laser. The measuring unit 
correspondingly includes a transmitting and receiving 
device Which, on one hand, receives the optical beam as a 
poWer source and, on the other hand, outputs the transmis 
sion signal. 

It is regularly the case in such a measuring con?guration 
that there is no electrically conductive connection at all 
betWeen the measuring unit, Which is at a high electrical 
potential, and the remaining parts of the device, that are at 
normal Zero potential. Therefore, it is not easily possible to 
set an appropriate intensity for the optical beam serving to 
supply poWer. As a rule, the setting must be performed 
manually in that the intensity is adjusted continuously 
upWards, proceeding from Zero, until the measuring unit 
receives a suf?cient amount of poWer for its transmission 
signal. Accordingly, it is necessary, When starting up the 
device, to increase the intensity of the optical beam until a 
transmission signal having an appropriately high strength, in 
particular a strength lying above a predetermined limit 
value, is received. 
An additional impediment emerges When a semiconduc 

tor laser is used in the transmitter for the optical beam, since 
the efficiency of a semiconductor laser generally deteriorates 
due to aging. Therefore, in the course of operation, it is to be 
expected that the intensity of the optical beam decreases to 
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2 
such an extent that the transceiver can no longer be supplied 
properly. It has merely been knoWn heretofore to set the 
intensity of the optical beam manually to a suf?ciently high 
value in order to remedy such a situation. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
device for receiving a transmission signal and for transmit 
ting an optical beam and a method of using the device, Which 
overcome the hereinafore-mentioned disadvantages of the 
heretofore-knoWn devices of this general type and Which 
permit automatic setting of an intensity of the optical beam 
and make manual intervention unnecessary. 
With the foregoing and other objects in vieW there is 

provided, in accordance With the invention, a device for 
receiving a transmission signal and for transmitting an 
optical beam, the device comprising a transmitter for trans 
mitting an optical beam having an adjustable intensity, the 
transmitter having a controller for setting the intensity; a 
receiver for receiving a transmission signal effected by the 
optical beam, the receiver having an analyZer for outputting 
a threshold signal if the transmission signal has a strength 
exceeding a predetermined limit value; a pick-up for out 
putting a start signal for starting the transmission signal; and 
a control unit connected to the analyZer, to the pick-up and 
to the controller, the control unit driving the controller, after 
reception of the start signal from the pick-up, for causing the 
controller to set the intensity to a value increasing continu 
ously from substantially Zero until the analyZer outputs the 
threshold signal, and the control unit then leaving the 
controller unchanged until reception of a neW start signal. 

In the sense of the invention, the intensity of the optical 
beam is increased continuously proceeding from essentially 
Zero, that is to say proceeding from a value Which does not 
suf?ce to effect a transmission signal, and at the same time 
an observation is made as to Whether or not a transmission 

signal can be received. The increasing of the intensity is 
continued until a transmission signal of suf?cient strength is 
received and the threshold signal is triggered. The latter 
stops the process of increasing the intensity. 

Accordingly, the invention alloWs a measuring con?gu 
ration of the type described, in Which the device is 
integrated, to be reliably activated and deactivated repeat 
edly many times. Meanwhile, it is ensured during every 
activation process that an intensity of the optical beam is set 
Which suf?ces for the purpose of receiving the desired 
transmission signal. Manual intervention is no longer nec 
essary in this case. 

In accordance With another feature of the invention, there 
is provided a regulator Which is connected to the receiver, 
the transmitter, the analyZer and the controller and enables 
the intensity to be regulated after the threshold signal has 
been received. As a result, the device is supplemented by a 
regulated system Which alloWs the intensity to be regulated 
in dependence on corresponding properties of the received 
transmission signal. This re?nement is of particular interest 
for a device Which is intended to be operated in each case 
Without a break over comparatively long periods of time, so 
that impairment of the intensity of the optical beam during 
operation has to be expected. 

In accordance With a further feature of the invention, the 
control unit has an integrator to Which a constant signal can 
be fed for the purpose of integration and Which is connected 
to the controller in order to set the intensity as a function of 
an integral of the constant signal. In this case, the constant 
signal may be a constant direct current and the integrator 
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may be a capacitor With a downstream voltage ampli?er 
having a high input impedance. The integral constitutes a 
linearly rising voltage signal Which can be used in conjunc 
tion With a corresponding controller in order to set an 
essentially linear intensity rise. 

In accordance With an added feature of the invention, 
there is provided a transceiver connected betWeen the trans 
mitter and the receiver. The transceiver receives the optical 
beam from the transmitter and transmits the transmission 
signal to the receiver. In this case, it is furthermore preferred 
for the transmitter and the transceiver to be set up to supply 
poWer to the transceiver through the optical beam. In 
addition, the transceiver preferably contains a measuring 
unit, from Which measurement data can be transmitted to the 
receiver through the use of the transmission signal. Thus, 
these preferred developments of the device permit applica 
tion thereof in the context of the measuring con?guration 
(explained above) in an electrical poWer distribution net 
Work. According to an additional preferred development of 
the device, it is provided that the transceiver has a con?gu 
ration for comparing the intensity With the limit value and 
for adding information about the comparison to the trans 
mission signal. The analyZer and the control unit are set up 
for the purpose of setting the intensity to a continuously 
rising value if, according to the information, the intensity 
lies beloW the limit value. 

As a result, a regulating loop is present Which is directly 
incorporated in the loop including the transmitter and the 
transceiver and in Which alloWs the intensity to be deter 
mined as a critical regulated variable directly at the load, 
namely the transceiver. In addition to a loW outlay for 
apparatus, this affords extensive freedom from systematic 
faults during the determination of the intensity. 

In accordance With an additional feature of the invention, 
there is provided a ?rst optical Waveguide, Which is con 
nected to the transmitter and is preferably provided for the 
purpose of guiding the optical beam. 

In accordance With yet another feature of the invention, 
the transmission signal is also to be provided as an optical 
signal. The transmission signal is preferably fed to the 
receiver in addition through a second optical Waveguide, 
Which is correspondingly connected to the receiver. As an 
alternative, a single optical Waveguide may be provided both 
for the purpose of guiding the optical beam and for the 
purpose of guiding the transmission signal. This is naturally 
supplemented by corresponding beam splitters in order to 
combine the optical beam and the transmission signal on the 
single optical Waveguide and to accept them from the single 
optical Waveguide and separate them from one another. 

With the objects of the invention in vieW there is also 
provided a method of using the device, Which comprises 
supplying a measuring unit With poWer through the optical 
beam; outputting the transmission signal from the measuring 
unit; and guiding the transmission signal output by the 
measuring unit to the receiver. 

The device according to the invention is used, in 
particular, for the purpose of supplying a transceiver, for 
example With a measuring unit, With energy through the 
optical beam and for the purpose of guiding a transmission 
signal Which is output by the transceiver and contains 
measurement data from the above-mentioned measuring 
unit, for example, to the receiver. In this case, the above 
mentioned measuring unit is intended, in particular, for 
carrying out measurements in an electrical poWer distribu 
tion netWork. Given an appropriate con?guration of the 
device, the transceiver can be completely free from ground 
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4 
potential and, in particular, can be at any necessary high 
electrical potential With respect to ground. 

Other features Which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a device for receiving a transmission signal 
and for transmitting an optical beam and a method of using 
the device, it is nevertheless not intended to be limited to the 
details shoWn, since various modi?cations and structural 
changes may be made therein Without departing from the 
spirit of the invention and Within the scope and range of 
equivalents of the claims. 
The construction and method of operation of the 

invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic and block circuit diagram of an 
exemplary embodiment in Which separate measures are 
employed for guiding an optical beam and for guiding a 
transmission signal; 

FIG. 2 is a block circuit diagram of an exemplary embodi 
ment in Which a single measure is provided both for guiding 
the optical beam and for guiding the transmission signal; and 

FIG. 3 is a schematic and block circuit diagram of an 
exemplary embodiment in Which a regulating circuit for 
regulating an intensity of the optical beam is provided. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring noW to the ?gures of the draWings in detail and 
?rst, particularly, to FIG. 1 thereof, there is seen a device for 
receiving a transmission signal and for transmitting an 
optical beam. In this case, the transmission signal is pro 
vided as an optical signal, is intended to be guided through 
a ?rst optical Waveguide 1 and is effected through the use of 
the optical beam, Which has an adjustable intensity and is 
intended to be guided through a second optical Waveguide 2. 
The device includes a transmitter 3 for transmitting the 
beam. The transmitter 3 has a controller 4, indicated sym 
bolically as a potentiometer, for setting the intensity of the 
beam. The second optical Waveguide 2 for guiding the beam 
is connected to the transmitter 3. In addition, the device 
includes a receiver 5 Which is connected to the ?rst optical 
Waveguide 1 for receiving the transmission signal. The 
receiver 5 includes an analyZer 6 for outputting a threshold 
signal if the strength of the transmission signal exceeds a 
predetermined limit value. In addition, the receiver 5 
includes a pick-up 7 Which has a function that is indicated 
symbolically by a sWitch and is provided for outputting a 
start signal for the purpose of starting the transmission 
signal. A control unit 8 is connected to the analyZer 6, the 
pick-up 7 and the controller 4. After reception of the start 
signal from the pick-up 7, the control unit 8 sets the intensity 
of the beam at the controller 4 to a value Which rises 
continuously from essentially Zero until the analyZer 8 
outputs the threshold signal and thus stops the continuous 
rising of the value. The controller 4 then remains unchanged 
by the control unit 8 until reception of a neW start signal. 

In addition, the device includes a regulator 9 Which is 
connected to the receiver 5, the transmitter 3, the analyZer 6 
and the controller 4. The regulator 9 enables the intensity to 
be regulated by correspondingly changing the controller 4 
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after the threshold signal has been output, that is to say When 
the control unit 8 no longer changes the controller 4. 

In order to initiate the optical beam and thus to effect the 
transmission signal, the device operates as folloWs: A start 
signal is fed both to the analyZer 6 and to the control unit 8 
through the use of the pick-up 7. The analyZer 6 thereupon 
sWitches on a constant-current source 10, Which feeds a 
constant signal in the form of a constant electrical current to 
the control unit 8 through a corresponding control line 11. In 
the control unit 8, this current passes to an integrator 12, 
Which is represented by Way of example as a capacitor With 
a doWnstream voltage ampli?er, that outputs an output 
signal as an integral of the constant signal, Which rises 
continuously over time from Zero and may serve more or 

less immediately for controlling the controller 4. In the 
present case, the threshold signal to be output by the 
analyZer 6 causes the constant-current source 10 to be 
sWitched off. Consequently, the output signal of the integra 
tor 12 no longer changes over time and accordingly can no 
longer effect a change of the controller 4. In the present case, 
a corresponding signal also passes from the analyZer 6 to the 
regulator 9. The nature of this signal is such that the 
regulator 9 and the control unit 8 do not interfere With one 
another during the in?uencing of the controller 4. More 
detailed explanations in this regard are unnecessary since the 
regulator 9 as Well as the control unit 8 and further compo 
nents of the device can be implemented by using customary 
digital or analogue electronics, Within the scope of the 
knoWledge and skills of those skilled in the appropriate art. 
The optical beam passes through the second optical 
Waveguide 2 to a transceiver 13 Which, as indicated 
symbolically, may contain a measuring unit 16. The mea 
suring unit 16 is supplied With poWer through the beam and 
is used to obtain measurement data Which are transmitted to 
the receiver 5 through the use of the transmission signal to 
be output by the transceiver 13 over the ?rst optical 
Waveguide 1. 

Accordingly, the transceiver 13 is completely electrically 
isolated both from the transmitter 3 and the receiver 5. 
Therefore, assuming a correspondingly adapted 
construction, the transceiver 13 can be put at any desired, in 
particular very high, electrical potential Without this poten 
tial being able to reach the transmitter 3 or the receiver 5. In 
particular, therefore, the transceiver 13 With the measuring 
unit 16 can be used at a high electrical potential in a 
distribution installation of a public electrical poWer distri 
bution netWork 17, Where measurements, for example mea 
surements of electrical currents or voltages, are performed. 
The transceiver 13 could also be used in a closed space from 
Which no electrical lines are routed, for Whatever reasons. 
The only examples that Will be mentioned herein are a Zone 
Where there is a risk of explosion or else an area having a 
high magnetic ?eld strength, as occurs in magnetic reso 
nance installations, for example. In this context, the trans 
ceiver 13 could be a sensor driven through the use of the 
optical beam and read through the use of the (optical) 
transmission signal. 

FIG. 2 shoWs a further exemplary embodiment of the 
device for receiving a transmission signal and for transmit 
ting an optical beam having an adjustable intensity. 
Functionally, the device according to FIG. 2 corresponds in 
many respects to the device according to FIG. 1, With the 
result that in this respect the explanations With regard to 
FIG. 1 apply equally to FIG. 2 and are not repeated. The 
device again has a transmitter 3, a receiver 5 and a control 
unit 8 and it also contains a transceiver 13, to Which the 
optical beam is fed and Which outputs the transmission 
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6 
signal to be received. HoWever, a single optical Waveguide 
14 is provided for the optical beam and the transmission 
signal. Therefore, the transmitter 3 contains a component 
Which can separate the transmission signal from the optical 
beam, for example a corresponding beam splitter. Such 
components are familiar to those skilled in the relevant art 
and do not require a detailed description at this point. In any 
event, the transmission signal passes through a correspond 
ingly provided data line 15 to the receiver 5, Where it can be 
processed in the manner explained With reference to FIG. 1. 
It may be emphasiZed that, according to FIG. 2, the trans 
mitter 3 can perform certain functions Which the receiver 5 
Would have to carry out alone according to FIG. 1. It is in 
no Way necessary for the data line 15 to be set up for a 
transmission of the transmission signal in the form of the 
original optical signal. It is entirely conceivable, and even 
advantageous under certain circumstances, to convert the 
optical transmission signal into a suitable electronic form as 
early as in the transmitter 3 and then to send it as an 
electronic signal through the data line 15 to the actual 
receiver 5. 
With regard to the possible applications for the transceiver 

13, What Was said With respect to FIG. 1 applies directly. 
The exemplary embodiment according to FIG. 3 corre 

sponds in many respects to the exemplary embodiment 
according to FIG. 1. Therefore, the explanation of FIG. 1 is 
to be enlisted in this respect for the explanation of FIG. 3. 
In the exemplary embodiment according to FIG. 3, the 
optical beam again passes from a transmitter 3 to a trans 
ceiver 13, Where it serves essentially to supply poWer to a 
measuring unit 16. A transmission signal Which is generated 
in the transceiver 13 is to be transmitted to a receiver 4, With 
details regarding measured values determined by the mea 
suring unit 16. The receiver 4 has an analyZer 6 for analyZing 
the transmission signal, in the manner described. This ana 
lyZer 6 drives a control unit 8 by enabling a constant current 
to How thereto from a constant-current source 10 that can be 
sWitched on and off. In the control unit 8, this current passes 
to an integrator 12, Which generates an output signal that is 
fed in the manner described to the transmitter 3 for the 
purpose of controlling the intensity of the optical beam. The 
special feature of this exemplary embodiment is that it has 
a regulating circuit Which is incorporated directly in the 
closed loop betWeen the transmitter 3, the transceiver 13 and 
the receiver 4. 

In this case, the transceiver 13 is supplemented by a 
device Which determines the intensity of the optical beam 
being fed in and provides the transmission signal, to be 
transmitted to the receiver 4, With information Which makes 
it possible to infer Whether or not the intensity of the optical 
beam can be regarded as suf?cient. In the exemplary 
embodiment, a detector 18, trigger 19 and a pick-up 20 are 
provided for this purpose. The detector 18, for example a 
photodiode, serves for determining the intensity. The trigger 
19 outputs a signal from Which it can be concluded Whether 
the speci?c intensity lies above or beloW a certain minimum 
value. The pick-up 20 adds a corresponding item of infor 
mation to the transmission signal to be transmitted by the 
transmitter 13. It is understood that the analyZer 6 is set up 
to be able to utiliZe this information. This lies Within the 
scope of the skills of those skilled in the relevant art and does 
not require any further explanation at this point. The inte 
grator 12, Which in the present exemplary embodiment plays 
an important role as described With reference to FIG. 1, is 
supplemented by a discharge unit 21, in this case a resistor 
21 connected in parallel With the capacitor of the integrator 
12. This resistor causes the output signal of the integrator 12 
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to decrease With a certain time constant, rather than remain 
constant, after the constant-current source 10 has been 
switched off. 

Correspondingly, the optical beam intensity set by the 
integrator 12 in the transmitter 3 also does not remain 
constant, but rather likewise decreases correspondingly. If 
the intensity has decreased to such an extent that the device 
including the detector 18, the trigger 19 and the pick-up 20 
ascertains an excessively loW intensity and adds a corre 
sponding item of information to the transmission signal to be 
transmitted to the receiver 4, then the analyZer 6 causes the 
constant-current source 10 to be sWitched on again. As a 
result, constant current is again fed to the integrator 12 and 
its output signal is increased until the intensity of the optical 
beam received in the transceiver 13 is sufficiently high once 
again. What is produced, then, is a closed regulating circuit 
Which is embedded directly in the closed loop including the 
transmitter 3, the transceiver 13 and the receiver 4. This 
regulating circuit is particularly distinguished by the fact 
that the variable to be regulated is determined directly at the 
load, in this case at the transceiver 13. Therefore, all of the 
in?uencing variables Which in?uence the transmission of the 
optical beam from the transmitter 3 to the receiver 13 and of 
the transmission signal from the transceiver 13 to the 
receiver 4, are implicitly taken into account. 

The device according to the invention alloWs a connection 
betWeen a corresponding transmitter and a corresponding 
receiver. The connection is implemented through an optical 
beam and a transmission signal to be effected by the latter. 
The connection is to be established in an automated and 
multiply repeatable manner, Wherein aging and other drift 
effects in the transmitter and/or the receiver are reliably 
compensated for. 

Aging effects can occur particularly in semiconductor 
lasers used to generate the optical beam in the transmitter. 
An example of hoW these aging effects are expressed is 
When a value for a laser current that Was set before a 
deactivation suffices, but after restarting only an optical 
beam With an intensity Which is too loW is generated. It is 
thus necessary to readjust the laser current. In the context of 
the present invention, the detection of the excessively loW 
intensity and the readjustment of the laser current and thus 
of the intensity then take place automatically. In particular, 
the laser current can also be controlled in this case by an 
output of an integrator. The latter ensures that the laser 
current is increased continuously until the generated optical 
beam has a sufficient intensity. The laser current can then be 
kept constant for the time being at the value Which is 
reached. 

The invention is particularly suitable for use in a mea 
suring system in an electrical poWer distribution netWork, 
Where the measuring system may have an extremely high 
electrical potential. In this case, the automatic start-up that 
has been described, in particular after an interruption in the 
supply voltage of the device, affords advantages over the 
manual start-up that is customary in the prior art. That is 
because in the case of an application in a poWer distribution 
netWork, very rapid reconnection is often required and the 
device can also be positioned at locations Which are only 
accessible With difficulty. 
We claim: 
1. A device for receiving a transmission signal and for 

transmitting an optical beam, the device comprising: 
a transmitter for transmitting an optical beam having an 

adjustable intensity, said transmitter having a controller 
for setting the intensity; 

a receiver for receiving a transmission signal effected by 
the optical beam, said receiver having an analyZer for 
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outputting a threshold signal if the transmission signal 
has a strength exceeding a predetermined limit value; 

a pick-up for outputting a start signal for starting the 
transmission signal; and 

a control unit connected to said analyZer, to said pick-up 
and to said controller, said control unit driving said 
controller, after reception of the start signal from said 
pick-up, for causing said controller to set the intensity 
to a value increasing continuously from substantially 
Zero until said analyZer outputs the threshold signal, 
and said control unit then leaving said controller 
unchanged until reception of a neW start signal. 

2. The device according to claim 1, including a regulator 
connected to said receiver, to said transmitter, to said ana 
lyZer and to said controller, for enabling the intensity to be 
regulated after the threshold signal has been output. 

3. The device according to claim 1, Wherein said control 
unit has an integrator for receiving a constant signal for 
integration, said integrator connected to said controller for 
setting the intensity as a function of an integral of the 
constant signal. 

4. The device according to claim 1, including a transceiver 
connected betWeen said transmitter and said receiver, said 
transceiver receiving the optical beam from said transmitter 
and transmitting the transmission signal to said receiver. 

5. The device according to claim 4, Wherein said trans 
mitter and said transceiver are set up for supplying poWer to 
said transceiver through the optical beam. 

6. The device according to claim 4, Wherein said trans 
ceiver contains a measuring unit for transmitting measure 
ment data from said measuring unit to said receiver With the 
transmission signal. 

7. The device according to claim 4, Wherein: 
said transceiver has a con?guration for performing a 

comparison of the intensity With the limit value and for 
adding information about the comparison to the trans 
mission signal; and 

said analyZer and said control unit are set up for setting 
the intensity to a continuously rising value if, according 
to the information, the intensity lies beloW the limit 
value. 

8. The device according to claim 1, including an optical 
Waveguide connected to said transmitter for guiding the 
optical beam. 

9. The device according to claim 8, Wherein the trans 
mission signal is an optical signal. 

10. The device according to claim 9, including another 
optical Waveguide connected to said receiver for guiding the 
transmission signal. 

11. The device according to claim 1, Wherein the trans 
mission signal is an optical signal, and a single optical 
Waveguide guides the optical beam and the transmission 
signal. 

12. A method of using the device according to claim 1, 
Which comprises: 

supplying a measuring unit With poWer through the opti 
cal beam; 

outputting the transmission signal from said measuring 
unit; and 

guiding the transmission signal output by the measuring 
unit to said receiver. 

13. The method according to claim 12, Which further 
comprises connecting the measuring unit to an electrical 
poWer distribution netWork for carrying out measurements. 

* * * * * 


